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1. — 

*^*«4MHH0jft., &&£^;fcJUm4-> itiL^*-f-6^^^r 

4t*J|*A.a**iJL#flj|t^*-T-flfc4Hll.#*x. 
5. 1 *%t»JtJL, 4tt. 

*- 



10. :ft**L#]*£9#ri£.#ifc£, £t, #-f t $L%-&£&9t> # 

11. 8 £t, ft it 

13. d*^^ 12 *fr^tM-, J^aL4rJfc#L*p#m 

*. 

14. *r*L^*#. 13 >»f-J£«#X««-, £*, 

15. 12 *jfc*»jL*t*, **Mfr>M£*%& 

16. *>4l*4-ft-* 15 *r&4**Xft*, 

ft. 

17. *>;M9*£ 12 *J£4*4fr^*t*, *t» 



20. 19 #r&#lfr^iS:4K £t> 

21. 12 /ar&ttlfc-^iS:*, *t. 

22. 22 *t. ^-ifc-^SF^/^ 

23. ^*L*J^-^- 12 JStifctflfr^-gL*. #t> J0ri£at-***J*j*.- 

24. 12 /9fi£#m>Vtil*, fe^***.*** 
***** it *t. 
&#tX** 8 *bK*F^-t, ffr&fc^iZ&ifjtit^iDli 

( a) 

(b) jgUtfc^AlP^+JNMt; 

(d) ?^&&.£m$1t*tT&fr\ 

(e) *£*4M£fi*#+*#£*.tt£SA.; 

26. ^^*J*^C 26 ffr&#i3r&, ^it^r*J»^^r*fe->V 



( g ) ^^m^^^m^Mf'm^^^m^^¥t^ 
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5 1. 2LWm)k 
2. 

#j|k^m^#^#^ #r a. *.f-*#* )> ism**** 

— fc.^ ( LED) 4fcfl>*£rt*la*%*iMfriMHH*. t 

# C LCD) ##*r4felfrJBL 

30 ££ShM'J No. 5, 196,836 7 £i£JL. £&X4fcJBT — 



^&ty^ Tft 

^^M*^**^^^^^/ 1 ^^^^* ( grid of light 
beam). it— ^«T>^ E**U ^£L&^ 



B; 

B 2 A*i-##L&&#*#ffl; 

B 6A^ 6B^s 5 tJ^&^tt^fS'rfcS; 

B 7A;£3.?F;fc4*^ifc&^60^&B; 

B 7B«^&^&^-&'fciS60^B; 

B 7C * ** — + £*fc#f ^ f - £ & 60 ASIC 



m 8 &fc&&£W%~^£&Wrt&&ft&&ititiLm.®; 

® 12A-12D &fcm&&*nti&&%&Wtt&^j§:fr¥jMLm®. 

Tft^Jtn l-12D#ifr££^#£*fc#j. *#J£ 

® 1 99 + 4frA.# 100 ¥j7Tfe 

Ht^&f_&m&& ioo & at ^ iQ4#j&n 102. 

104 4**^****1**$***. 106, #£**£ 106ili±#*# 
-4-108 110. &* 110 ###:#** 107^** 114 

*&*tH 112. &J&*#*t|& 112*M&#**£ 114tf/5t£Mfc*## 
j£j3L*;t*4l-*t& 112#-4fctt^>|-*.j|L 114 A "*T . 

112#*tSL& ( #ldt*> #ffi;**>0 fitful *i£i£# 
*fr*M- 108tfS|S**j!L 106tR*J^ **.. /fl/tf*^ ( *M*#T 

A) 4l:fc;it£ ( E&jt-^it, j^** 106 

no**4Mfc* 112. ^ifc^tf #£#--**£*** 106 

7 J«J**>MBAi-F Jfcj|L 106 ** 106 

108 **>5H fiA, *&#.& 

112 *;t;* # — **£**#. 114 4L A 

T&Jfc, 4frA#£#aI&at 100Ta££.4t*. *P#ri£at*104 
116 («!*», ****** PM ) . 4:4fcll6|L*f 
;!#** 106 ****** 108 ****** HO #s$L7p.&tit. 



&M.&m 100 %T ( tf, 110 #)tit^% ) & 

118. 118 #ig.it#*M*:^ 108 ?| jfcjMI -i-ifcft** 

-f- 110. 

ffl 2 200 Tf-^^Ujf,^ 200 Ai£.^fH£fl 

&&&&Witotfr^&frftK&fc^ -H-##i&£. 200 fcte- 
^4l-# CD-ROM 204 206 m\ 202. if 

%fa&$L 200 ifckte&TjHJMh 208, 210 ^itAH ( 

212. S 2 t^###^£^ 200 £->h&^#&^&&, 

208 it-f £-^i&i£fc& ( k&iF ) *5^f«J-H-^^*L|| 202 
if##L*gt 200 210 212&fl,P & 

200 &#/JJ,r4frX. 

208 ttJff-EJfcfc 214 Ji, #® jt#Jm?Fiil4- 208 4**F«Mf-4M'6' 214 
216 J:. *Xflt4HUfr* A^m^^-^EJ^214. & 

*«-^*^±«A*#«*A.#^j|tA^**t^4t 200 *UM^ 

£&Jt, A&tf t*r^#~-^£#^. 
® 3 A>»-|&^iL^W-^$ife'W^*^«l^ 300^^^ffl. #A 
T$t& 300 i£ 302, J&i& 304, 306 & 308 

¥). ikMSifr 300 £. J ft£ J f-4T&$L> tk^flLfr 300 



300 fe^->h^it«?)^itil^Jt?|i^it^r»J«^«:-f-^*. 
#k^at#-^ 310-316, 310-316 at 

^##&i4i£4M*#. ^S3t. 310 312 

318 320. #*&^^>*ilLjfcA£#4fcjfcA. 
>ifcil>h^^t. 300;££*f#&&&tf 3.^tSt£-# 

^-^S^B. 300 @^m^«:4-208 

tt*bffl-?P^216 &#*fr,MS:4h 300 2 tJ^#-it##L$&200 

tfj&*i$L4t 208 214 ^fAVX&$F7f£<&$t^$L4r 

300##^it^^X. T^#%X&^*|#^^|t^JL^^, 
jS,J8****B*.*«tt**ft* 308 tt&*t£3-tt>h®-^Ji. £ 
-#M**T, + ( snap-in) 300 #i 

3&*tf«rXtil& 300 

Aft** #JUIJH **-t. ^^.#^^«J^«rA&^- 

B 4£fe*;MLfiti~*&4Mtf«**At4ti- 400 4frA 
i£*400£#>M£* 300tfif&?F&B3, ^*J^-^«^*.«^ 

400 3 t*f*tt*A.ft4h 300 dO#L*|. 

400 402. 3&^&#£ 404, 

406 *M>4Mfc* 408. JfrAft* 400 fcJtlt-MiA' 410, 412, 

414 416. 410-416 #^##&#^4n>&#-AEJ& (#J:fe> 

JL*ft*4ft**B*f) ^^hffl^^Bifci. >&4*i|fc3l 408 JjjL&iffcg 
406i^#it^T, Ju#*t* 406 5 ( 200 ) Ht 

IfrAiSt* 400 &fci£4MF^ 422, 424, 426 428, 

&4fc-*£- 422, 424, 426 if* 428 t *^«I*J\&^- 4^ 410, 



412, 414 416. 422. 424. 426 428 60 £-1- 

^^410-416, ®&&jLHt^&% ( tt*h 

4fr>^3U~4OO604M1^T. ££#31 402 
^JSUfrU 402 ft^dtifc-^^ 410 60*#. 410 

^410 ft60i£*&^t##-^£-^*^;fc*418, #^#,£418 
it &i*i§i%-#J 3|&&-^P^412. &#^412k^ 

jfrA-Fafc-HFfr 410 ttt *&&-^4^41O60jfc£ 

418*t*[f5j&-^*P^412 ttf &^#^**t£> #te#/*M*#t60;ft£ 
#?i6j4U&>ifcg 408 ^Jt^raM>t#. 4M**t& 408 J? 412 
60*#4|S#(i£/L^4p.&) , i2tft£4UMtS 408 fMLifc 
412 

R#, 404 ^*H^it^^#H 404^4p^ 

414 60**&. #:&^i£:fc-f^^ 414 60ifc&J&*U| 

£*414 ft60£>f-a4:-f-< *r, &^*p^ 414 rtaOii^at-f-t 

420, &£&&42Qft%i±&&&4b-#t& 
£ELJtfl, J'Ji&afc^^ 416. afc-f-^^ 416 fe£-*J-£-F 414 
t#&^tt£>h&^. iM&-^*P^414 ^3t^ 420#:?|^aiL-^#^ 

416 t^itiail^^*^^, «^#^r#i|fc^^A#:?|^x#*L^ 

406 60 jt^t*lx.>ff. jM&Jffcg- 406 ^ afc^-^P^ 416 60 ;Mfe^# ( 
-f^P^) , «l*.*iL4Mfc* 406 tt**a|^frAUt-Ms4Ml6 ft60-& 

£*ftA.i&^400 &tei£#;*F^ 418-424 Bfr, £ i^iliK #U£ 

410*ft*.-f-*j|L418 *^ft^^422^.^ > 424 

ft*. + A* 418 #Sfc^*P^412 ft* «#. H 
* 414 60*-f-it^ 420 ftiM-*** 426 ft^#&4MF 

^ 428 JDl«4t*<f-£* 420 416 f 

4L#3I 402 404 *>h«*t3& 402 404 



^ (LED) . &&M&&&tt&¥ltiLKT i rtiL&flL&it 
nftmt. M^, 0. 38 JiJ 1. 10flt*tt£Srtl. j£i££&, 

0.4051) 0.48 0.70 5>J 

0.95 tfi&mft. £->Mc#.*!lt, ##ifrjaU*3&# LED 

0.43 #t*tfj£fc4Mfc LED. T«MH5, 6A. 6B, 6C 6D 
410-416. 

T»^^^^^^^riCiJti1-^#*t|l 408 jf*iM*#& 406. #J*»> 
#*t& 406^408 T«#^*J^-t^|l:^.'fe,^(ASIC)ic,^^r^*tE 

31 406 408 A * & £ J&tf it*t«!| ** 

( IC) «,£ ASIC Ak^*.#Ki£ 
*#,f|£*fc^iC.> 406 if* 408 

tflMMfrXft* 400. &J9 ASIC ;^*ttftA£A4tg'fr <&* 
*J>t#)T^^^ ; ff 406 408 4Mftt 

4Hft6»S4HCCD) i£*f-jMt9|, te'&tfjtffcJ&HiCMOS 

CMOS it CCD 

**fcit*t*#T^^^ CMOS 
7C#t^ASIC^r**&***»1f. 
S 5 &*Jfc&&£Wtt-^%&iti#)iiL$-4c& 500 

500 &^&AL&&m,&-^&^fr$l&fc&#l&fa&. A 
500 41 ffi 4 *#r^fim^#:^ 400 ti*.^-*^ 414 

416. 

500 502 ^^^at-f-^^ 504, ^A 

-*f#1"->^fttf*frA#&-^£|S^. £jt 506 jfe***-** 502 
— ^A£>h;3b* 508, #&&^#^ 502 ttf 

*P, Sjfcat^-^ 504. ^it* 508*5! 6 

at-f-^ 504 i*~*i*j&ttA4Mt£-*- ( sp, &4*4Uiit). 

^ 504 #jk^4fc&^&J&#>^*,j|t 508 504 
60*-^, ( #-&*t& ) /*££>h;Sfc* 510. ^>hitj|t 510*fr£ 

504 ^-^it^*c*-f-t^r*t^ib. 500 
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&*ittfjimtttk^jrftjt£r£ J f-&JK 508 ( *p, © 5 t^*^ 

® 6A#» 6B 4:® 5 f 4f ^ *MM? 4* 504 502 £ 
m 6A t> 600 602 jf*#Jfr ill** 603. 

602 &&£^iifc-^( ii.it) ***** ##]*fc, 
602 &&3.&^T;fc-&*aiL^- 604, 

606, 608, 610 3*612. &&&4£yL$L%- 1 600 
603 ( i&i£) 614, 616, 618, 

620 622. *#*tafc^- 604. 606, 608, 610 612 
614. 616. 618, 620 622 600 f*i^. 

£® 6B t, 624 ifci£ 626 #>;fcl&-,M& 628. 

626 ( ii.il) 630, 632. 634, 636 

638. &*&-ife&-f- 630, 632. 634, 636 638 ttf#-^*t^& 
600 6$ifc.gMfc;sfc-^ 612. 610. 608. 606 604 t #*i>& — >K 
&-?-^^624 628 >h;fc*(rX&-£< i&it ), 

£i£;£^^T;fc4frX&-^ 640, 642. 644. 646 ^ 648. ifc#rx&^ 
640, 642, 644. 646 648 t##-^£&^# 624 & 
626;fr#JA#:tf,&tt&#frifcifc^( ifci£) 630, 632. 634. 636^ 638. 

640. 642. 644. 646 648 ifciklfe- ife 630, 632. 634. 
636 638 600 fl^f. 

#^ 650 tf&##)i£tf &^^ 650 &te£--*h& 652, & 

652^.h4Ltf»Ji^at^-654^^^-#J^652^T^^ 
Jitt&^ 656. 650i£^^^^#^, 658, 

658 ^-t^ifr-htfi*:^ 660 #>>££~*|-J& 658 #iT X¥j #L$- 
662. at-^ 660. 656tfif&j&, 3fc£>^#.T»« £ — 

&&;fc#r# 5flfc#., 10 
&J&#-£S&>& 664 ~#J& 652 ^ 658 

ft&«J#L^3im, *#&^#^ 650 ffi;fc#/!MM£>£--^. at^^P^ 
650 tt$L&M¥t4lL&3L%&$t&&frft#. ^L-f-^P^ 650 



650 6A*> 6B t^&&^W#.^#fr^^h#£ft*K 

m > 2mm. ^^Wt. ^&^>£ ( *F, 

^^•^^^*L)^L 760#:ijt^-, StL$tfo^&)% 0.7mm 
#T**( BCB),g#Jt^£(*l:k£*.^ 0.5^ 50 8 I*} ). 

4mm. 

650 ^^#3t^ 670 ^jjfc^E8. #]#i£^670 Jt# 672 -#j& 

3*. # BCB ^^*J 

674 3ft#Ji6<r#-i&, BCB^*,4fc#*K M^, # 

3fc# BCB 3* 676, «^Ai£it. #BCD>£if-f- 678. 

tf^-tfjL#&i4i£. #^L^>ti9it* 680. # BCB 682 SMI 

tfWI^tf, BCB 683, 

til* AM. &J&#BCD>Ir#-f 684. &J&#jBfc*M#&;£i0$| 685 
A^&^. =f*itf£]&##x£i£^. TtfflJlM- 

*jfc#ll#i**+*Sfc-*<M- 686 ( &JLn 6C) . &Sg£-J?j 

#->hifc^^tfi&lfc&. &7Tfc 686 #]#it^ 

670 

S 6E;£&^4f ^afc-^ 690. 692 694 fr^&ffl. foiff^ 

iQ*>, 630-638 
624 #;fc4friIii&##^T>*;&4f tittil^K 6E ^r*i£*ri lw 

^ 696tf&^8. $L^&#I&&#&* fa&m. (index) 

###j&X/8#te^&*rdH->&, <?5j BCB>£T«###^&*r#^. 

£>££"ftF<fri5lT, #)#it^696*»T. |bw, 696-1. 
Hlkfe 696-2 mJs*$Li£tt&#ft#jifrM&&. ( IOR) JM£ 
m#jHL3httft#jifrM&SL. gn&fc 696-2 fh ft«j#rM& 
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&*#,^&^##tt*r#ft£t*i-> 696-3 -*$tfo*rM&4k. 

(teIOR)###. 696-4 #J&###. >#.4&I0R 

696-2 fttfifcM fttittM n$k 

it^^fe 696-3 ^ 696-4. 

£ ^ 696-4 £ H 696-2 41 £ ife # A## ft it 

4fcf^**fl 696-2 — Ji* 

^## 696-5. afc^##^/9r^#'tt&^rti^ I0R##il#J&##& 

IOR> j*#jfc##***##*ft*&» 
tt*.<$**ft4.£* te#&j#*fcft£L tf^*&ft|fc£ 
*J&*Jt -ft 696-6. -Ji*ti£Nft, 

?isi4t*JlJMF4l*n 696-7, &i#a#***. &J&>&ifc&^#*1- 

tff^ft 696-8. — JMtiiMt, at-^tf^ — fcT>a*t#J® 696-9, 

( ^iL® 6C) . &^^^#J###J&>& 
^*W-k.#^T£ 696-10. 

jl® 6B t^t^^^-^-^^ 624. *L-f (LED) 700 & 

tejMfrtfc^ 702, 4H#4SM*^LED 700tfiS&tf 704 706 ft fe'ff 
At&m&tfifr 702 702 J?3t-f-^ 624 

628^4p# ( iL^^^P#) , >W.^#^#^*^-^^ 624. LED 700 
^3Sf»-#jte*mtf #I*»&LED. jt##J*b, LED 700 — -f* 430 

m& (nm) &ft4b#LED, ^M. Stanley ^3#f>]. Stanley 
LED jL3kflL%L&i % 100*^4i. LED2tX->Ml 



&t Tl#^£.i#;fc## 3.2£* (am) 

>&-f-^£.ffi 6A ^mrttijtii^fr 600. #J5>JJfe, 600 i& 

it*****.-* 604-612 **#?!4f-ifcJ>]>&*^JiJ5;&-*^ 600 
&^#**&. J* ***&-* 604-612 £*#_L 

&^ilij#;fc**3^#tf &&fcJ&il# 710 708. 

710 T ( ) &-*-*P^ 600. fl*>, 

710 *u*f-*-**$- 600 ttiMfciL*, 

S 7C 4.«.#*.JS.WW-^***lfl'f ASIC tfMj 

720ft*>Hftfl. ASIC*J& 720 2LM%m%% 
722 ( *& ) ( PWR) ( GND) -ft-?-, 

A*. 724 722*#— -M**M*-$*, Jill** 

*^^Ht#Ht^-^*:^^*^A^*ii£.^»^*^. ASIC ^Mj 720 
a&*********tt**fr*****;Ml£%* 726. *fc# 
»*ai*l***«4*ft x * y ;9r A *X A* 
&j&*&#fc^ 728 &i£ii^«ril!#-?-. #J*», ft«ifc^Mfci#Tie-H- 
-fetf IH^Jtff. *t3£%,#728 — (FIFO)4fc*{& 730, 

*itXlf H-*4t#*at*l iL*Lft*4Ut. 732 FIFO 

SfcJfg 730 t#$t#» AaJjM*. **H 720 i?*Jt 

( DATA) #>**fc ( GND) «-?■***. *tSfc& 728 *»i£^J& 732 
4^**iM ***** 724 tt»fr*M*-$-, «-fi§8i-4Mr-$-fl3r*t3£. 
ASIC ^Mj 720 734, J8 4fr?Mv*4fc****H * 

*.*!£** 726 *»*t^** 728. 

d&>ffc*t3£ 800£*fM*.>£ 802*$*. W*>> #-^T® 4, *& 402 if* 404 

**, &^#^*^iH;fc##r*S&A<i 804. 

4M***«fe>t#«*xtf*«ifc4t. 

»A{i.i^MllC^4L^jb 806. *#*J8*#jt****lfc*»*h ® 
*£4l*j*£^J4j£*>t****4Lit. &"T^, ^dte-ffc^tS 800 tfj 
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*M£ ¥j it. J^#t H 406 408 6* ft £ tfe 

400 6*#]i£. 

7B t, #:A*^H# 710^it^r*m^ 708 600 
603^-*:. &#fe8Q6 3LJs, jfrd&4fc*tiE 800 

m 9 A#-#^^t«9^-^^^^i^«^1fi±^ 900 Xj$L&®. 
t it^ 900 £*ri*J£. 902 H ifc^T ##>t^-fr*,# tfe tL 

# 904. 4t**t»t« 906. "*T 

^^T^^^St^ ( current) ( flitSt-Jltit) 

906, *tnJL— £*«L 906 4L£, ^^^^i±^ 900 

900 ft9#«/qn euMMt^fltfrfetii ^r*^^ 

® 10A^I&^iLB«^-^^ifc^l^W^^r«4*l:^ 1000 60 Ifcff 

R. ^^^60R^4^^^?«60%^^60ffi J r)»^ie.|t^i» 

m ^#r#i *t« 1000 |L^;&^^jfci& tfe 7G#t£J£- 1002 it&& 
HL. *t^#**t#£.ifr ft it*, #4* 1004 
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#il&jL#-#t& 1006. £&&&&&^3&gfc&ft*$L$.>bmM 
1008. iS.ii*;tfc'M9?^ 1008, #A.#&&##^4t£i&$!£*frX 
^fl /tt^*J#J;frii^ ^^^rfj^L'MK^ 1008 41 

J£> ^H'MJI^^^^j:^^^^^ 1010. £;5r*g 1010*J&, K 

W^ta iooo 

T6&#>#® iob ^» ioc«t^ m%&mftm. 1000 # — >f-#J^. £ 

® 10B if* IOC t» #it^r*l#-7ti*^i{r 0, 1, 2, 3,...,n. 

^->h^^-^^^^f^r#.*, (FIFO) mt&ttf-iHfr& 

t*WT#*: * — *J&-*; 

■f H 10B, FIFO#&>^: 3, 6; 12, 12. *t ft 'MHig, # 

■J-t. 3^-fSlOC, FIFO 12, 16, &J&#14, 5i&f!lJ-*L. 

jl**^** 0i^#J*L# 1000 &#all&iif§^ 

W^^*]*t3a 1000 lSfe^^i^^^#-^l«]at#E^, #i£#iH/*r 

*4lTi«*.+<MHfc, 4bTttmM. teifcafc 

(4H*S-6*#.) , at— *X 

*tfr«t«Mfc*2Ti» a^it^L^ii^ilfciifc-f-^it:^; ( 4$*>, 

9 11A*» llB^&^##i£4fc#i£}fc^iijL M $LM#S 
*«^4t*t*«H- 11A t» &^£Jt 1000#*Ufc4t; 1102 
afc-^ 1104 tfj#t&%&M.. flfcifclfc 1102 41*-?- 1104 

it. Sjfc, #f it— ^»XB**ftjfc^Ljt*t^t**. 1106. 
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1108 ^#^i±4&->^&^4LJ&#j|fc^^it,^. 
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